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ABSTRACT 
This experiment was .Performed for the purpose of 
studying the reattachment of a free gingival graft to the 
root surface in case an accidental dehiscence may be dis-
~overed during a peri~dontal surgical procedure. 
Three Beagle dogs were utilized in this study;· a 
surgical defect was created, the length and width of the de-
fect was proportional to the size of the tooth. A free 
gingival graft was positioned on the surgically created 
defect. 
A control side has been considered on the other 
side of the same arch of the same tooth by creating the same 
size of the dehiscence without any attempt for coverage. A 
root notch-was made on the crown at the marginal gingiva (N1); 
also at the level of the alveolar bone crest (N2) and at the 
level of the bone crest at the bottom of the defect (N3). 
Each defe~t created was clinically measured with a Michigan 
periodontal probe in a coronal-apical (length) and mesio-distal 
(width) direction. 
A post-operative intramuscular injection of 600,000 
units of penicillin was given to prevent infection. A soft 
diet of pulverized dog meal wa:s fed throughout the experiment. 
The type of anesthesia was intravenous sodium nembutal. 
The animals were sacrificed at O hours, 6, 10, 
16, 28, 30, 60 and 90 days. 
~ LITERATURE REVIEW 
Regaining the lost marginal height has long been the 
ambition of Periodontists. Gingival repair following perio-
dontal surgical p~ocedure~ requires healing of soft tissues 
themselves, as well as reattachment of soft tissues to the 
root surface. The nature of soft tissues reattachment to the 
root surface may be reviewed in its several forms. 
A. Epithelium to Root Surface 
In 1963, Cimasoni et al.~ reported a PAS, Alcian Blue 
and HALE positive material along the insertion zone of the 
gingival epithelium reattached to an artificial dentinal groove 
after flap operation and repositioning. They concluded that 
this material is similar to the mucopolysaccarides within the 
dentinal tubules. 
2 
In 1967, Listgarden reported that junctional epithe-
lium can be reconnected to the enamel or cementum after 2-4 
. 
months following gingivectomy procedure. This junctional epi-
thelium was formed also on an altered cementum. 
In 1972, Listgarden3 studied the ultrastructural 
features of the junction between regenerated periodontal tissues 
and surgically exposed root surfaces on monkeys. Specimens at 
all time intervals demonstrated regeneration of the junctional 
epithelium to both dentin and cementum surfaces. Epithelial 
reattachment was also present on intact and altered root sur-
faces. Cemental regeneration was also noted in all specimens, 
but appeared generally confined to the most apical portion of 
the wound. He reported that cementum can be formed over dentin 
as well as cementum. Hereafter, a dense, granular layer of a 
polysaccaride-protein nature was frequentl y noted at the inter-
face of new cementum and the surgically exposed dentin or cemen-
tum. An artifactious splits, apparently occuring during the 
demi neralization phase of tissue processing, frequently involved 
this granular layer, resulting in separation of the newly fonned 
cementum from the underlying dental tissue. This granular layer 
varied in width from a barely visible coat over the surgically 
exposed tooth surface. to a substantia l layer more than one mic-
rometer wide. When artifactious splits occurred, they always 
involved this granular layer in preference to t he newly formed 
cementum on the surgi cally exposed tooth s tructur..e. The wi dth 
of t his layer di d not seem to be rel at ed to the heal i ng time or 
to t he natur e of the exposed surface . Wh~n th i s dense gr anul ar 
l ayer was diffuse, if not abs ent, there was diff iculty in iden-
t ifying the junction between new cementum and old _tooth structure. 
However, at the dentino-cemental junction, one can identify the 
presence of dentinal tubules, and the different arrangement of 
dentina1 and cemental collagen fibrils provided some clues. The 
orifices of surgically exposed _denti'nal tubules was frequently 
invaded -by and c.ompletely filled with collagen fibers from re-
parative cementum. He showed under the Electron Micrograph the 
collagen fibers which appeared within the cytoplasm of the odon-
toblastic processes within dentinal tubule~ near to the exposed 
dentin surface. 
In 1972, Listgarden2 demonstrated the regeneration of 
the junctional epithelium completely in twelve days after gingi-
vectomy procedure on two young cynomolgus monkeys. The regenerated 
junctional epithelium varied in thickness from a narrow, one-
cell thick apical region to a six to twelve-cell thick band in 
the region of the gingival sulcus. The newly formed junctional 
epithelium appears to have the ability to reattach not only to 
enamel and cementum, but to porti'ons of the cementum surface which 
appeared morphologically altered at the ultrastructural level. 
Flaxman, Lutzner and VanScott4 studied the epithelial 
cells, derived from the skin, as well as connective tissue fibro-
blasts from the dermal layer of the skin when cultured separately 
in vitro on a film of the polymerized nitrocellulose. They . 
I 
demonstrated under Electron Microscopic examination that an 
extracellular material is present at the cell-s~bstratum inter-
face. They implied that this material is responsible for the 
attachment of the cells to the underlying substratum. They 
related the difference in appearance between the extracellular 
material of the epithelia·l cells and the fibroblasts, that in 
the later, possibility of loss of the material even during 
g·entle processing may have occurred. :rhe ultrastructural 
picture of this material has two components; a moderately elec-
tron opaque layer 450A in thickness, and a denser component 50A 
thick. This thicker component is ultrastructurally similar to 
the basement lamina of the human skin in Vivo. 
Connective Tissue Reattachment to Root Surface 
In 1950, Linghorne and O'Conne11 5 studied the soft 
tissue reattachment to the tooth surface by surgical denudation 
of the root surface. They removed a section of the periodontal 
membrane and alveolar bone approximately 7x6mm., exposing the 
tooth. A mucoperiostal flap thus was detached measuring about 
9mm. from the bottom of the gingival sulcus or 12mm. from the 
groove in the tooth. In some cases the tooth was scaled, in 
others no scaling was done. The flap was sutured at the original 
lev.el of the gingiva. By means of a probe graduated in milli-
meters, the level of the bottom of the gingival su1cus was measured 
from the gingival mark on the tooth before operation and again 
at the end of the healing period. Their clinical observations 
revealed 6 to 8mm. of reattachment occurred on the upper can-
ines af~er 18 days. However, in the lower canines, 1 to 3rrm. 
of reattachment occurred. In both arches, there was a gingi-
val recession which varies from 1 to 3mm. Their histological 
studies revealed on one group a true connective tissue reattach-
ment of the detached gingiva to the exposed tooth surface on 
the upper canines. The second group ended with little reattach-
ment to the tooth and with the formation of a true epithelial-
ized pocket. In the first group, connective tissue attached 
to the gingival tissue through uneven resorption of both 
cementum and dentin, followed by a deposition of new cementum. 
They also found that new cementum may be laid down on the old 
cementum or directly on dentin. The direction of the connec-
tive tissues fibers were parallel to the tooth rather than in 
the characteristic oblique or horizontal direction. The oral 
epithelium appears to proliferate downward when reattachment 
fails. They also noticed some regeneration of alveolar bone, 
not in an appreciable amount, after one year post-operative .. 
They related the lack of reattachment of connective tissue 
fibers to the root surface on the lower canines- due to the 
high level of muscle attachment and the tendency of the dogs to 
rub their gingiva with their paws after operation. · , 
Melvfn Morris, in 19537, studied the reattachment of 
human periodontal tissues following surgical detachment, and he ~ 
found connective tissue reattachment against uncuretted and 
curetted cementum and dentin. He also found cellular cementum 
and cementoid tissue on all root surfaces prior to reattachment 
of these fibres. These fibres were parallel to the long axis of 
the root in all cases, except the oldest specimen where the con-
nective tissue fibres are generally in transverse direction after 
106 days, with no correlation to the nature of the adjacent root 
surface. 
9 D 
In 1963 , a study was perTonned by Marris et al. for 
deposition of · new cementum· o~ exposed dentin in surgically created 
pockets in 60 patients. They found no correlation between presence 
or absence of amount of new cementum and age, sex, ethnic group, 
peri-odontal status, carier experience, type of tooth, vitality, 
depth of surgical pocket, dimensions or combinations of dimensions 
of the dentinal nicks or distance from nick to pulp canal. How-
ever, there was a corre1ation with time. New cementum generally 
appeared after 40 days. Resonption bays were usually present 
before 40 days . New cementum·- appeared on dentin that was smooth 
rather than scalloped by previous resorptive activity. The 
distribution of new cementum was affected by the shape of the 
nick, tending to be thicker in sharp corners. When dentin was 
only partially covered by new cementum, it was the apical 
portion that was covered. Hypotheses were suggested to explain 
the patterns of cemental distribution. These emphasized the 
fluid nature of the initial deposition and the possibility of 
an inductive fluid flowing vertically from the apex of the 
tooth in the peripheral dentin. 
10 IN 1961 , Hilding Bjorn reported that by excluding 
epithelium from the healing process in the periodontium, it is 
possible to obtain complete mesenchymal reattachment with re-
organization of root cementum, periodontal membrane and alveolar 
bone. In one case, he also stated that that reattachment can 
occur even in cases where no attempt has been made to freshen 
the -root surface by removing necrotic cementum and healing 
occurs with formation of new cementum either after reserption 
of cementum or directly on the old cementum layer, or directly ' 
on dentin which has been exposed either by the surgical proce-
dure or by resorption. He also endodontically treated the root 
canals of the maxillary canines and sealed off these teeth by 
means of a silver amalgam filling in order to prevent bacteri a 
f~om ~nt~ring the wound area from the root canal. Then he ex-
cised the gingival margin all around the tooth, and a mucosal 
flap from the inner side of the upper lip was repositioned 
over the root surface. He found that tErattachment occurred 
in root-filled teeth. Pulp viability was not therefore ne-
cessary for reattachment. He also noticed that newly-formed 
cementum has no intimate connection to the hard substance on 
which it is deposited and flakes off relatively easily where 
it is not mechanically anchored by undercuts. At last, he 
showed that newly-fanned cementum layer containing numerous 
cementocytes can form over a necrotic substratum. Between 
these two ·1 ayers, there was a hyperchromati c area. This cor-
responded to the location of the apical limit of the gingival 
marg·in of ·the periodontal defect where there was always reten-
tion of food debris. He considered this area as an incipient 
cementum caries that was entirely buried beneath the secondary 
cementum. 
In 196911 , Edwards -et al.. studied the initial adhesion 
a·t the den tin-connective tissue interface by selecting fifty 
male .Long-Evans rats and impianted the mandibular incisors in 
the back of the animals. The clinical crowns of these teeth 
were planed with a sharp curette to remove a11 the residual 
cementum, notched on the labial surface with a rotating 1/2 in. 
disk and then fractured at the ging~val margin with a pair of 
nippers. By examining the specimens in the fourth day, they 
found a dense accumulation of inflammatory cells · ar0und the 
implant. They found medium to small ly.mphocytes were in appo-
sition to the dentine surface and were contained within an ex-
tracellular amorphous material. Endothelial sprouts wer-e seen 
in the new reticular fibres immediately adjacent to the amor-
-
phous layer. More peripherally, within the loose connective 
tissue, arterioles and venules were distended and engorged 
with blood elements. There was no PAS reactiun or metachromasia 
demonstrated at the soft-tissue dentin i,nterface at this time. 
After eight days, the cells- appeared to be condensing 
around the implant and had slightly oblong-shaped nuclei. In-
flammatory cells were greatly decreased in number. The endothe-
lial sprouts had formed functional capillaries, the reticular 
fibres and extracellular substance were more confined to the 
area immediately adjacent to the implant. Cell nuclei were more 
rounded and plump in areas of attachment to dentin compared to 
more elongated nuclei in peripheral tissue. Giant cells were 
seen around fragments of hair, but in no specimens were they 
seen adjacent to the implant. There was a very faint PAS reaction 
at the adhesion area, but no significant metachromasia could 
be demonstrated. 
In twelve days, the capsule of fibroblasts was less 
compact and more vascular over dentin than enamel, and there 
was a PAS-positive line at attachment areas, and the 
plasm of adjacent cells contained granules that gave 
cyto-
a strong 
PAS-positive reaction. In sixteen days over dentin, as com-
pared to enamel, the connective-tissue capsule remained less 
compact, and functional capillaries formed an intricate net-
work in the less dense subjacent connective tissue. At the 
attachment area, there was a distinct zone that gave a PAS-
positive reaction and also was slightly metachromatic with 
toluidine blue. In twenty days at the attachment area, the 
nuclei of the cells were spindle-shaped, and the zone adjacent 
to the adjacent connective tissue is found in the repair of 
new attachment procedures. Since the cementoblasts do not 
appear in histological sections until the fourteenth day, they 
stated that a11 connectiv~tissue reattachment usually initiated 
by this adhesive mechanism. They related the metachromat1c, 
PAS-positive layer, during the repairing wound, that could be 
an increase in the deposition of a sulphated polysaccharides, 
perhaps associated with new collagen fonnation. 
12 
In 1969 , Melvin Morris demonstrated that perio-
dontal connective tissues have the capacity for healing or 
reattaching to cementum or dentin after having been separated 
from them by surgery or pathologic process. The healed con-
nective tissue fibers are parallel to the root and resemble 
periosteum rather than the normal periodontal membrane. Ce-
mentum was deposited in any concavity or nick in the root in 
the healing area after a period of forty days. He concluded 
that a firm contact should exist between the soft tissues and 
the root to achieve this connective tissue union. This re-
attachment occurs regardless of age, race, sex, pulp vitabili-
ty and tendency towards periodontal disease or caries. 
In 197413 , Frank et al. described the gingival re-
attachment in man after one month following ·inverse bevel vesti-
bular flap surgery, root surface curettage and cutting of two 
superposed radicular grooves in dentin. · They found, due to 
looseness of the gingival wall along root surfaces, an epithe-
lial downgrowth. However, epithelial and connective tissue re-
attachment was observed in the apical nick. Such a reattachment 
was described as elongated fibroblasts with diluted endoplasmic 
reticulum, were oriented with their long axes parallel and in 
close contact to the dentin surface. This surface showed a 
superficial apatite crystal dissolution of about 1 micron in 
thickness. They also showed the continuous laid down of col-
lagen matri x by the fibroblasts, with cellular extensions cut 
tengentially or transversely extending among the collagen 
fibrils. They also showed a cemental reattachment which exhibit 
no difference of a nonnal collagen- cementum relationship. 
One of the first reports in repairing gingival defects 
unilaterally characterized by recess i on of the gingiva and in 
some i nstances associated with mucogingival pr oblem was intro-
duced by Grupe and Wa rren in 1957'14. · After t horough scaling and 
root planing, they designed their incisions on each s i de of the 
defect , removing only the infl amed mar gin and extending straigh t 
downward to a level slightly below the base of the defect. 
These incisions are connected by a horizontal one at the base. 
The tissue about the defect was removed completely, eliminating 
the epitheli al lining of the soft tissue and the epithelial attach-
meQt. At this time, a frenotomy would be performed if this was 
indicated. In this instance, the fibers of the frenulum wer e 
severed from the periosteum by sharp dissection, and the over-
lying mucosa is separated from the lip by blunt dissection. 
This permitted the lower edge of the lip mucosa to be sutured 
to the lowest point of the vestibule using a chromic gut (0000) 
on a half round atraumatic needle (thus preventing the reattach-
ment of the fibres of the frenulum to their original location. 
Another incision was made at the distance of one papilla distal 
to the defect, being careful that it is not made through the 
crest of a papilla, in a direction straight downward into the 
alveolar mucosa as far as may be necessary to provide adequate 
mobility to the flap. The width of the flap was enough to cover 
the defect. In reflecting the flap, the attached gingiva was 
separated from the underlying bone by blunt dissection down to 
its junction with the alveolar mucosa . At this· point, by sharp 
dissection, the alveolar mucosa is separated from the underlying 
soft structures so that alveolar bone is not exposed. These 
steps left a freely movable flap which is placed in the position 
of the def ect and sutured to place using a dermalon suture (0000) 
on a half-round atraumatic needle. The surgical procedure was 
protected with a surgical pack avoiding any disturbance of the 
wound. All attempts were made to achieve healing by first inten-
tion. Sutures were removed after three days. The area was 
cleansed with a slight stream of warm water with all care not to 
pull on the lower lip. The pack was left on for a period of 
twleve to sixteen days. No · attempt was made to probe the gin-
gival sulcus for a period of sixty days. Grupe and Warren 
reported in this plastic operation that the blood supply of the 
flap was of great importance. Grupe and Warren questioned the 
actual gingival reattachment or whether there is merely a tight-
ening of the crevicular epithelium. They suggested that a true 
· reattachment would be the ideal result; however, a histological 
study has not been shown by that time. 
In 1965, Wi lderman15 and Hentz studied the histolog i-
cal repair of a surgically created periodontal defect utilizing 
a pedicle flap from an area adjoining and immediately adjacent 
to the defect. They utilized the permanent ri ght maxillary 
canine of eleven mongrel ma le dogs . The controls were the same 
teeth on the opposite side of the oral cavity. The creation of 
the dentogingival defect was made by creating a surgical flap 
with two vertical incisions into the vestibular gingiva on either 
side of the canine root. The gingi va between the two incisions 
was separated from the underlying tooth and alveolar bone and the 
resulting flap was excised at tts base. Exposed bone averaged 
5rran. in a coronal apical direction and 5mm. Jn an anterior poster-
ior (mesial-distal) direction was removed by a hand chisel. 
Notbhes were made as histological landmarks. All exposed roots 
were curetted and planed to remove all the remaining perio-
dontal ligament fibers. The created defects were left for 
twenty-eight days exposed to the oral cavity. After twenty-
eight days, all inflamed gingiva outlining the defect was 
removed through two vertical incisions around the defect con-
nected by a horizontal incision at the base. A mucoperiosteal 
flap was reflected immediately adjacent to the defect and was 
placed in pos1tion over the defect and sutured to trre· gingiva 
and alveolar mucosa mesial and distal to the canine tooth with 
000 cotton suture. No dressings were used post-surgically. 
The sutures were removed within seven days or at time of sacri-
fice. Wilderman described the histological findings as follows: 
The Adaptation Stage. This stage varies from O hours to 4 days. 
At O hours, the gingival epithelium covering the- vestibular sur-
face of the flap presented ridges similar to the ridges of the 
gingival epithelium of the unoperated control specimen~. In the 
most coronal portion of the flap, there was no contact of the 
epithelium with the tooth root. the connective tissue of the 
flap consist~d of collagen fiber bundles similar to those of the 
unoperated contr.ols. However., the connective tissue of the flap 
near the .tooth and alveolar bone lacked collagen fiber bundles. 
A few inflammatory cells were present around the vessels in the 
pedicle flap. However, the two and four-day ·specimens dis-
played a definite clot adapted to the tooth and over the crestal 
bone. By that time·, po1ymorphonuclear leueocytes were evident 
in the fibrin clot and in the connective tissue of the marginal 
gingiva of the flap . A two-cell layer of large epithelial cells 
contacted the tooth for a short distance apically fr-om the crown 
notch. This epithelium had mi grated from the marginal epithelium 
of the flap. The fibrin clot was absent at the site of epithelial 
tooth contact. 
At the proliferation stage starting by the sixth day 
post-operative, the pedicle flap displayed young connective 
tissue, granulation tissue, that had invaded the fibrin .clot. 
This proliferating tissue contained many capillaries, fibroblasts, 
lymphocytes and polymorphonuclear leucocytes. ·There was a narrow 
layer of inflammatory cells,and exudate separated the young con-
nective tissue from the tooth. A layer of fibroblasts were. in 
apposition or near apposition, with the tooth in the root notch 
and were. parallel to the notched root surface. Within ten days, 
a similar layer of fibroblasts extended along the entire root sur-
face to the marginal epithelium of the flap . Collagen formation 
within the you ng connective tissue began near the flap and pro-
gressed toward the root. Within ten days, collagen formation was 
evident throughout the young connective tissue in the wound 
area. There was mi grati on of the epithelium along the tooth 
root that occurred through the four, six and ei ght-day post-
operative periods. In early specimens, prior to ten days, the 
fibrin clot present adjacent to the root surface seemed to ·limit 
the apical mi gration of epitheliam of the flap along the t ooth 
surface. The epithelial mi gration in an apical direction along 
the root was greatest at ten to fourteen-day post-operative 
period; and at t he same time , t he connecti ve tissue adjacent to 
the tooth decreased in lengt h. Wilderman noticed that the new 
epitheli al cuff on t he root surface of the ten to four teen-day 
specimens was approxi mat ely tvd ce as long as that of the fou r 
and s ix-day specimens. 
The at t achment stage st arted after twenty-one days, 
where coll agen formation was prominent with definite coll agen 
f ibers present in the repair tissue that had proliferated to the 
tooth from the loose connective tissue around the blood vessels 
of the pedicle flap. Apical to the epithelial cuff, the repara-
tive connective tissue immediately adjacent to the root displayed 
fibroblasts and collagen fibers that were parallel to the root 
surface. A similar arrangement of f ibroblasts and collagen 
fiber s was evident in the crestal alveolar bone area. The first 
cementum formation was evident with the presence of cementoid 
either in the most apical root notch or along a limited surface 
of the root immediately coronal to this notch at twenty-one 
days after positioning of the flap. However, an appreciable 
number of twenty-eight day specimens showed cementoid along the 
entire root ending at the new attached epithelial cuff. Iso-
lated areas, where the cementum had not been removed during 
curettement before positioning of the pedicle flap, lacked a 
cementoid cover at this time. Wilderman and Wentz noticed that 
cementoid formation occurred on the curetted cementum; howgv9~~ 
it seemed to form more readily on the exposed dentin and less 
readily on non-curetted cementum. Fibrous food particles often 
present in reparative tissue prolonged the inflanmatory process 
and, in addition, seemed to prevent cementum fonnation and 
allowed the epithelium to proliferate along the tooth root. 
The maturation stage,-which started at ninety days, 
showed presence of fiber bundles for the first time in the new 
connective tissue between the original flap and the tooth root. 
This region of new connective tissue was formerly occupied by a 
fibrin clot until four-day post-operative period and later by 
young connective tissue that invaded the fibrin clot during the 
six to ten-day post-operative periods. Within ninety days, the 
maturation of new cementum along the entire root surface was 
evident by the calcification of cementoid tissue formed at 
the twenty-one to twenty-eight day post-operative period. 
They also found a new layer of cementoid was now being ap-
posed on the newly matured or calcified cementum. The one 
hundred-eighty day post-operative specimens exhibited some 
collagen fiber bundles at right angles to the cementoid tissue 
on the tooth root. These fiber bundles passed between the ce-
mentoblasts along the tooth root and were embedded in the cemen-
toid. The ratio of connective tissue measurements (l.5mm.) and 
epithelial attachment measurements (0.75mm.) on unoperated con-
trol specimens was two to one. 
Despite the fact that the study has documented the 
reattachment of a pedicle graft, many other publications report-
ed successful ,clinical results to these root coverages. One of 
the first reports in trying a split thickness flap for root 
coverage was· published by Staffileno16 in 1964. The purpose of 
the report was to achieve a periosteal bed covering the donor 
site as well as a satisfactory clinical result to cover the root 
surface. This was consisted of split-thickness gingivomucosal 
flap reflected from the donor site. The flap preparation was ac-
complished by delicately dissecting the gingival tissue from t he 
attached underlying periosteal connective tissue so as to leave 
a stump of tissue attached to the tooth and bone at the donor 
site. The dissection itself took place in the deep layers of 
the lamina propria. The surgical base of the flap on the line 
of reflection is the vestibular mucosa. Staffileno's rationale 
for the use of the split-thickness gingival-mucosal flap is to 
preserve the osseous structure at the donor site. The clinical 
appearance of healing would be completed by '.thirty days, but 
probing was not attempted. Staffileno reported after two years 
there was a definite reattachment with a reestablishment of the 
dentogingival junction. The probing was encountered with 
resistance. 
His speculation about the nature of attachment of the 
flap to the root was that some fibrous connective tissue attach-
ment took place, with the fibers being imbedded in a new layer 
of cementum that was laid down. 
Based upon the studies mentioned above 16· 14 , Ariandol7 
developed a modified technique for sliding flap and classified 
the existing anatomy of denuded lower incisor root surfaces in 
regard to gingiva, bone/or pocket formation: 
Class I. A denuded root surface without coexisting periodontal 
pockets: Treatment of this type of problem could result in a 
maximal or total root coverage, as a result of a horizontally 
positioned flap. Class II: A denuded root surface with slight 
periodontal pockets coexisting on adjacent teeth: Due to the 
bone loss existing with pocket formation, these cases often will 
show improvement after treatment with the laterally positioned 
flap. However, all the denuded root surface will not be covered, 
and some loss of gingival coverage of adjacent teeth will result. 
Class III: A denuded root surface with a deep pocket coexisting 
on this tooth or adjacent teeth: The horizontal sliding flap will 
improve conditions, but there will be minimal coverage of root 
surface by attached gingiva due to the severe loss of bone. 
In 1971, Pfeifer18 and Heller, in a pilot study, created 
a cleft on the facial surfac:e of a lateral incisor by removing the 
attached gingival tissue and underlying buccal plate of bone. A 
periodontal dressing was placed over the exposed root surface and 
left for ten days. After the dressing was removed, the c:tefect was 
allowed to persist for four months. A lateral sl1ding flap proce-
dure was then performed using a foll t~ickness flap on one patient 
and a partial thickness flap on the other. The root surfaces were 
planed thoroughly before the flap was repositioned over them. The 
f.laps were securely sutured in place by Ethicon 5-0 Ethicon sutures 
and a periodontal pack placed over the area. Eight months later, 
the tooth and buccal tissues were removed by the method described 
by Ramfjord19• Histological examination revealed in the full 
thickness flap sections~ a conne,ctive tissue reattachment estab-
lished along the apical one-half of the defect. The coronal one-
half of the defect exhibited a long epithelial tissue attachment. 
A new layer of cementoid had been laid down in the area of connec-
tive tissue attachment with the development of periodontal fibers . 
In the partial thickenss flap, a long epithelial attachment was 
established, but apparently no connective tissue attachment. Epi-
thelium appeared in close relationship to the root surface exten-
ding apical to the lower limits of surgery. Both surgical proce-
dures were perfonned without any attempt to probe the sulcus post-
operatively. Pfeifer in his article referred to Weinman and 
Sicker20 , ~who stated: Periosteum per se is not osteogenic if. it 
does not contain osteoblasts or preosteoblasts; or if it i s not 
transplanted or maintained in a position or relation in which any 
loose connective tissue would, by induction, be stimulated to 
produce bone . The differences in the behavior of periosteum of 
young, growing and adult, fully-grown animals after transplanta-
tion is one consequence of the presence of osteoblasts in t he 
young and t heir absence in the ol der ti ssue. However, occas i onally 
oerios t e um t aken f rom adult bones may produce bone. Thi s seemingl y 
contradictory result is caused by the occasional presence of 
osteoblasts or preosteoblasts in the periosteum of fully grown 
bones in areas that undergo raparative apposition. 
Pfeifer concluded if it is possible to get a connec-
<r'Ve" ~-ue-a"'CC'acnmen~ ~o tne tooth because of the osteogenic 
potential from tbe periosteum, then the use of full thickness 
flap for lateral flap procedures should be indicated. However, 
he mentioned the risk taken _if the bony architecture is extremely 
thin at the donor site, then damage will occur to this site, and 
21 22 16.23 this has been shown 6y Pfeifer • and Staffileno . 
Although skin grafts were used by ancient Egyptians, 
it has never been used till the 18th century where the first 
successful epidermal graft was transplanted by Reverdin24 in 
1869. Then split thickness and full thickness graft techniques 
were developed by Thiersch25 in 1874 and Wolfe26 (1875) respec-
tively to form the foundation of modern skin a~afti no. 
Shnitzler27 in 1894 introduced the first intraoral skin 
grafting. In 1915, Moszkowicz28 utilized the epithelial inlay 
grafting technique to restore the vestibular fornix. Modification 
of this procedure by Esser29 (1917) and Gillies30 (1920) estab-
lished the value of grafts to prosthetic dentistry _(Gorney31 , H.S., 
33 ) 1942; Valauri32, 1963; Propper , 1964. 
B. 34 • Jorn 1s credited with the first demonstrated value 
of grafts to periodontal therapy. King and Penne1 35 introduced 
the gingival grafts in the U. S.A. in 1964. Nabers36 in 1966 
used a gingival graft in vestibular extension procedure, and 
subsequently employed a graft to gain attached gingiva and cove~ 
a denuded root37. In this case report, he described the tech-
nique with illustrations in which he demonstrated that a free 
gingival graft can be of great use in periodontal problems. 
Haggerty38 in 1966 used a free gingival graft to increase the 
zone of attached gingiva to create a healthy environment for a 
full crown preparation. 
In 1968, Sullivan-and Atkins39 described surgical 
principles for a successful grafting. The most important factor 
was the recipient site and its capacity of the recipient bed to 
form capillary outgrowths for vascularization of the graft. The 
denuded root surface and bare cortical bone are incapable of 
fanning capillary outgrowth, and this will result in loss of the 
graft. However, a periosteal bed and cancellous bone have the 
potentials of forming rapidly granulation tissue which may result 
in the success of the graft. Adequate hemostasis of the recipient 
bed is another essential principle for successful grafting. If 
the graft is placed on a bleeding recipient bed, or if post-oper-
ative -seepage occurs, the resulting bleeding will fonn a hema-
toma. This will separate the graft from its bed, and the tissue 
will undergo necrosis, since neither capillary penetration nor 
nutrient diffusion can occur through the hematoma40• Therefore, 
this should be accomplished by allowing time for hemostasis and/ 
or application of pressure41 • The principles for an acceptable 
donor tissue is a keratinized and/or parakeratinized epithelium 
and a dense lamina propria. Any area in the oral cavity having 
these qualities and an adequate amount of tissue is an acceptable 
' donor site. Basically, there are three such areas: 
1. Edentulous ridge tissue. 
2. Attached gingiva. 
3. Palatal mucosa. 
Sullivan and Atki~s in their article classified the 
graft~ into full-thickness and split-thickness according to 
McGregor41 • A full-thickness graft consists· of the entire lamina 
propria, while split-thickness grafts contain only a part of it. 
Split-thickness grafts are further subdivided into thin, inter-
mediate and thick according to the· thickness of their lamina prop-
ria. They considered the thin split-thickness gingival grafts 
are hard to obtain due to poor accessibility, tissue contour and 
bulky instruments. Consequently, they were concerned only with 
full-thickness and intennediate or thick split-thickness gingi-
val grafts. The graft's thickness will detennine its behavior 
during he.aling as well as its ultimate cha racter. In compar ison 
to the thin graft , t he thicker graft will undergo greater imme-
diate contraction upon detachment from the donor area. This 
shrinkage is termed primary contraction and is related to the 
amount of elastic fibers in the graft42. Full-thickness skin 
grafts are rich in elastic tissue and may contract as much as 
43%. In Contrast·, gingival grafts contain very little elastic 
tissue44 and undergo less primary contraction. Primary contrac-
, 
tion causes the tissue's vessels to collapse, delaying the 
graft's vascularization45. In contrast to primary contraction, 
secondary contraction occurs during healing. Secondary contrac-
tion is caused by cicatrization of the tissue which unites the 
graft and its base. The effect of this cicatrization on the 
graft is dependent upon the rigidity of the recipient bed and 
the thickness of the graft's lamina pr.opria42• A thick graft 
on a rigid bed offers. maximum resistance to cicatrix contraction, 
and this will undergo little secondary contraction. Epithelium 
which lacks blood vessels nennally exchanges metabolites and 
waste products by diffusion. Lamina propria, however, requires 
a direct vascular system for its metabolism and, therefore, has 
a more acute need. for vascularization than does epithelium. 
When transplanted, a diffusion system similar to that normally 
used by epithelium will maintain both the graft's epithelium 
and lamina propria for approximately three days until circula-
tion is restored46• Thus, graft survival is enhanced by de-
creasing the amount of lamina propria· in the graft. Therefore, 
the thinnest graft can be more easily mainta·ined· by diffusion 
and is easier to vascularize. The difficulty in maintaining 
and vascularizing the thicker grafts may cause desquamation in 
their superficial epithelial layers. H~wever, the superficial 
layer will re-epithelize from the remaining epithelial cells 
in its rete ridges47"48. The graft's thickness dictates its 
resistance to functional stress41 . The thickness of the graft's 
lamina propria is directly related to the graft's ability to 
resist the stresses of mastication and tooth brushing. 
Sullivan and Atkins stressed the importance of adequate 
immobilization. A graft properly immobilized on a rigid bed will 
undergo rapid vascularization41 • The steps in immobilization 
include (1) suturing, (2) formation of the fibrin clot, (3) place-
ment of the rubber dam and (4) dressing. In suturing, the graft 
is stretched to conform to the recipient bed. This tension coun-
teracts primary contraction and aids vascularization by reopening 
the graft's collapsed vessels49•50• 
Sullivan and Atkins51 in 1968 for the first time 
applied the basic concepts developed in plastic surgery for 
grafting over avascular areas for the treatment of gingival 
recession. They also classified the gingival recession into 
four classes : deep wide recession, shallow wide recession, 
deep narrow recession, shallow narrow recession. The "take" 
of t he graft over an avascular area is known as the phenomenon 
of bridging and is the result of the development-of collateral 
circulation from the vas~ular areas of the recipient bed. 
They . considered the "take" of the graft is proportional with 
the size of the avascular area and the vascularity of the re-
cipi-en~ bed and donor tissue,. The amount of bridging which can 
be antic-ipated in each type of recessi.on is related to the anat-
omy of the recession. They stated that the most difficult type 
to treat is the deep wi de recession. -However, in most instances 
a limited amount of tissue will "take" over the apical end of 
. 
the -avascular area as we11 as variable degrees of necrosis will 
occur over the coronal avascular area. They considered the 
graft thickness as a factor that must be considered when grafting 
over avascular areas. An intermediate split-thickness graft is 
advocated where maximum bridging is desired. As mentioned in 
their previous article, the thinner graft will be able to sur-
vive longer periods without circulation. However, when the 
need calls for the graft's resistance to future functional 
stress, especially over denuded roots since it will have no 
original soft tissue bed to add to the thickness of the graft, 
a thicker graft is preferable. They concluded that gingival 
grafting is an important adjunct in the treatment of recession 
when the case is properly selected and the basic principles of 
grafting are adhered to. 
Over a period of 2 years, Mlinek, Smukler and Buchner52 
in 1973 performed 20 free gingival autografts on localized gin-
gival recession with root exposure. The lesions were classified 
into two categories according to their widths (horizontal) in 
the most coronal parts of the defects. The defects were con-
sidered to be 11wide11 when the width was 31T111. and more, and "narrow" 
when they were less than 3111TI. Their results coincided with 
Sullivan and Atkins' concepts concerning successful bridging of 
exposed roots in cases of gingival recession which depends largely 
on the morphology of the lesion and the potential to develop col-
lateral circulation. In 11 narrow.;.shallow11 lesions {3mm. in width 
and 3nm. in depth), their results indicated an average of approx-
imately fifty-nine per cent coverage could be expected. In the 
narrow group- where the cervico-gingival margin depth was 
greater than 3mm. the average percentage coverage for the 5 
cases treated was nearly 39%. In the group with a width of 
3mm. or more, depths of less than 4mm. was classified as 
"wide" and "deep". Th · e1r average percentage of root coverage 
obtained was merely 13%, which is in entire agreement with 
Sullivan and Atkins 52• 
Despite the fact that the basic concepts of a suc-
cessful free gingival autograft has been developed and clini-
cally applied with satisfactory results, the literature is 
lacking the nature of reattachment of the graft to the root 
surface in case of gingival recession. Although the litera-
ture has documented histologi-cally the feasibility of these 
procedures to transfer a desirable mature tissue to sites of 
earlier periodontal patho1ogySJ.S4.55, there is no histologi-
cal documentation of the nature of reattachment of the free 
gingival graft to the root surface. However, three case re-
ports were published by Sugarman 56 showing two pedicle grafts 
on denuded root surfaces and a free gingival graft on the buccal 
aspect of the lower left second bicuspid, which had no gingiva 
and was placed at the margin· of the bone . The histological 
findings of the pedicle grafts were as follows: The epithelium 
extended almost to crest of the bone despite the fact of 
the attached gingiva gained. Connective tissue fibers were 
present at the bony crest and 0.1mm. coronally. In the free 
gi ngival graft, there was one mm. of recession and 1. 5mm. of 
epithelial downgrowth which could be divided to O.Srmn. of sul-
cular depth and· l..Omm. of epithelial attachment. The connec-
tive tissue originated directly adjacent to and was estimated 
to extend 0.5mm. above the bone. 
From the previ ous discussion, one can preclude there 
is no histological documentation of the nature of reattachment 
of the autogenous-free-gingi~al graft to the root surface. 
The intention of this study i~ to document histolo-
gically the sequences of reattachment of the free gingival 
graft to the root surface in different periods of healing. 
MATERIAL AND METHODS 
This study is based on histological examination of 
the reattachment of au·togenous free gingival grafts to the root 
surfaces after surgically created ~efects. The cantrols were 
the same teeth on the opposite side of the same arch with the 
same size of the surgical defect without any attempt of cover-
ing the root surface. Three adult beagle dogs were used in this 
experiment . Their ages varied between three to four years . The 
length and width of1surgical defect was proportional to the size 
of the tooth. The surgical defect was classified according to 
Sullivan and Atkins' classification into deep wide recession, 
shallow wide recession, deep narrow recession and shallow narrow 
recession. Therefore, the same classification was applied in the 
surgical defects into deep wide defect, shallow wide defect, deep 
narrow defect and shallow narrow defect. 
Surgical Technique : 
First Phase: Creating the Surgical Defect 
1.) Each tooth was selected in the surgical procedure 
and properly evaluated for the feasibility of the procedure con-
cerning the labial or buccal plate of bone. The thinner the plate 
of labial or buccal bone to the root surface, the more in favor 
of selecting the tooth. This is due to the fact that in gingi-
val recession or exposure of a defect of bone in any flap oper-
ation, the bone is usually thin at the site. This fact has 
been considered in our surgically created defect to simulate as 
much as possible the natural ·defect. Therefore, these teeth 
were considered in this experiment: 
a.) Upper right and left lateral. 
b.) Upper right and left canine. 
c.) Upper right and left mesiobuccal root of 
the first molar. 
c.) Lower right and left canine. 
The size of the defects varied between 3mm. of width 
at the most coronal part and 6nm. of length in an apico-coronal 
direction. This, according to Sullivan and Atkins, will be 
betwe.en deep wide recession and deep narrow recession. The 
following table shows precisely the size of each defect for 
each tooth. 
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2.) The tooth selected for the surgical procedure 
was scaled and root planed to remove all the calculus and debris 
supragingivally as well as subgingivally . A notch (N1) was made 
on the crown above the ~arginal gingiva with a sterile diamond 
stone. The surgi cally created defect was made by making two ver-
tical incisions at the center of the facial aspect of the tooth. 
The distance between the two vertical incisions· were varying ac-
cording to the size of the tooth and the desirable defect to be 
created. The gingiva between the two incisions was separated 
from the underlying tooth and alveolar bone, and the resulting 
flap was excised at its base. A root notch was made at the level 
of the alveolar bone crest (N ). In order to facilitate the 
2 
removal of the exposed bone over the tooth root, . two vertical 
grooves were made parallel to the vertical inci sions over the 
exposed bone with a sterile carbide bur #4. These two vertical 
grooves over the bone will meet at one point at the most apical 
end of the desirable defect. With a straight chisel, the under-
mined bone will be easier to remove from the root surfa ce . Thi s 
procedure left the root exposed in a dehiscence-like defect. The 
root was planed with a curette to remove the periodontal ligament. 
At the most apical level of the surgically created defect , the 
denuded root was again notched N3 • All tooth notches served as 
reference points for measurements as well as anatomical land-
marks during histological examinations. The tooth root ex-
posed from N1 to N3 averaged 8mm. This procedure was performed 
on each mentioned tooth as well as on the control side at the 
same arch on the opposite side. 
Second Phase: The Recipient Site 
In the recipient bed, all precautions were taken to 
place the bed's margins well away from the borders of the sur-
gically created defect. This, accordi ng to Sullivan and Atkins, 
will provi de a vascular area around the dehiscence from which 
collateral circulation can develop. The first step in the re- . 
cipient bed's preparation was the sharp dissection of the 
51 
attached gingiva. According to Sullivan and Atkins , the 
mesial and distal extent of this dissection was determined 
by the size of the defect and the condition of the gingiva 
on the teeth adjacent to the defect. Therefore, the recipient 
bed was always extended around the defect at least 4nm. from 
either side as well as the apical part of the defect. 
Surgical Technique: 
With· a #15 Bard Parker blade 4rrm. away from the mesial 
side of the defect, a bevelled vertical incision was drawn. 
Starting from the gingival margin in an apical direction 
following the pattern of the defect, keeping the distance 
between the incision and the border of the surgical defect 
constant, this incision will be in continuity with the apical 
border of the bed as well as the distal border of the recipi-
ent site. All precautions have been made to provide a fixed 
connective tissue bed, and all the loose connective tissue 
and muscle fibers are sharply dissected away down to the 
periosteum using surgical nippers. The remaining thin layer 
of soft tissue formed a rigid base. resembling lamina propria, 
which allows for il11llobilization of the graft and reduces the 
graft ' s post-operative contraction, as suggested by Fomon46. 
The tissue excised around the defect was discarded to be re-
placed with a new tissue from the donor site. 
Third Phase~ Donor Site 
Due to the fact that root coverage needs 1arge 
amounts of tissue, especially to replace the amount of gingiva 
and mucosa which has been discarded away, the palatal tissues 
were elected as a donor site to cover the surgically created 
defect. The thickness of the graft was an important consider-
ation in bridging the avascular area. Therefore, an intermediate 
split-thickness gingival graft was considered, according to 
51 Sullivan and Atkins , that the thinner the graft the more the 
chance for survival over an avascular area, as well as the 
more the graft can maintain its viability by diffusion until 
collateral circulation can develop. 
However, another donor site was considered in case 
a wide zone of attached gingiva was present at the selected 
tooth. The gingiva and the attached gingiva was dissected 
away from the periostea1 bed at the site and severed complete-
ly at the mucogingival line and used as a free gingival graft. 
All precautions were taken to avoid any sulcular epithelium 
to be present on the inner surface of the partial thickness 
flap. This was accomplished by making a bevelled incision at 
the free gingival level, splitting the free gingival margin 
into two parts splitting away the sulcular epithelium. 
Technique to Obtain the Free Gingival ·Graft From the Palatine 
Mucosa: 
A #15 B.P. scalpel was utilized to excise the palatal 
tissue, which was approximately the-size of the recipient bed. 
This was taken away on a sterile scalpel's cover, trimmed and 
reshaped according to the size of the recipient bed. The place-
ment of the graft was coronally till cementa-enamel junction in 
an attempt for a maximum bridging. 
Fourth Phase: Immobilization and Post-Operative 
Care 
The graft was stretched to conform to the recipient 
bed in suturing. According to Stark50 , this tension counter-
acts the primary contraction and aids vascularization by re-
opening the graft's collapsed vessels. 
Techn~que for Suturing the Free Gingival Graft: 
With 4-0 black silk suture material, the graft was 
sutured into_ the fixed interdental papilla. The apical 
border was not sutured to the underlying connective tissue. 
However, matricing sutures were applied mesio-distally through 
the adjacent gingiva to secure the graft adaptation to the bed. 
Occasionally, 4-0 catgut sutures were used at the most apical 
end of the graft. 
Once the graft was sutured at the non-bleeding bed, 
pressure was applied to the graft for 5 minutes to displace 
the blood under it. This wa~ achieved through a wet, sterile 
gauze. According to Fomon46 , while pressure displaces the 
blood under the graft, plasma is converted to fibrin. This 
fibrin· clot anchored the graft to i.ts bed and a 11 ows rapid pen-
etration by the capillaries and acts as a matrix through which 
metabolites and waste products diffuse. 
The surgical dressing applied to the graft was 
co-pack material non- j rritant to the wound. Covering the 
dressing was a self-cure acrylic stent surroundi'ng the sur-
gical pack as well as the tooth. A deep groove was made 
at the crown of the tooth to act as an undercut to stabi-
lize the acrylic stent. 
Antiobotics: 
A post-operative instramuscular injection of 600,000 
units of biocellin was given to prevent i'nfection. A sof·t 
diet of pulverized dog meal was fed throughout the experiment. 
The type of anesthesia during the procedure was intravenous 
Sodium Nembutal (2cc.). 
Illustrations from Fig. 1 to 48 show the surgical 
procedures step by step. 
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MICROSCOPIC FINDINGS 
The histologic findings from zero hours to 90 days 
will be described utilizing the same stages of repair classi-
fied by Wilderman15 in 1965. These stages are: 
1. Adaptation Stage - (0 hours to 6 days). 
2. Proliferation Stage - (6 days to 21 days) . 
3. Attachment Stage - (21 days to 30 days). 
4. Maturation Stage - (30 days to 4 months). 
The reattachment of the free gingival graft to the root surface 
in surgically created defect will be described, as well as the 
creeping attachment of the soft tissue to the root surface in 
the control side. Healing of the donor site will not be con-
sidered at this time. 
Adaptation Stage of the Free Gingival Graft 
The immediate post-operative specimen displayed a 
graft adapted to the root surface and the periosteum covering 
the alveolar bone crest (Fig . 48-49) . The palatine mucosa of 
the free gingival graft presented ridges similar to the gingival 
epithelium adjacent to the graft. In the most coronal portion of 
the graft, there was no contact of the epithelium with the tooth 
root. The connective tissue of the graft exhibited mature colla-
gen fiber bundles (Fig . 49). A very few inflammatory cells were 
present around the vessels in the free graft. A narrow clot, 
consisting of several fine fibers, was para11e1 and adjacent 
to the tooth root and extended into all root notches of the 
tooth (Fig. 48). An exudate containing red blood cells sep-
arated the tooth from the fibrin clot. 
Proliferation Stage of the Free Gingival Graft 
At the six-day post-operative period, the graft dis-
played young co~nective tissue which appeared to proliferate 
from the periodontal ligament spaces and from the periosteum 
overlying the alveolar bone crest. This proliferating tissue 
contained many capillaries, fibroblasts, lymphocytes and poly-
morphonuclear leucocytes. There was a prominent line of demar-
cation between the deeper layer of the graft and the superficial 
layer. The superficial layer had less proliferating tissue than 
the deeper layer. A narrow layer of infla1T111atory dells and exu-
date separated the young connective tissue from the tooth. 
) These observations were also evident till ten days (Fig. 50. 
post-operative specimen {Fig. 57, 58). 
along 
Within six days, the young connective tissue was present 
the graft surface and covered the defect from the alveolar 
crest region to the gingival margin area of the graft. However, 
in the marginal area a fibrin clot with inflanmatory cells was 
present against the tooth (Fig. 50). 
At six-day specimens a layer of fibroblasts were in 
apposition, or near apposition, with the tooth in the tooth notch 
and were parallel to the notched root surface. Within ten days, 
a similar layer of fibroblasts extended along the entire root sur-
face to the marginal epithelium of the graft {Fig. 51). The layer 
of inflarrmatory cells and exudate separating the young connective 
tissue from the tooth at the six-day post-operative period (Fig. 50) 
was absent at the ten-day post-operative period (Fig. 52, 53) except 
for some areas midway along the root surface (Fig. 57, 58). Collagen 
fonnation was evident throughout the young connective tissue in the 
wound area (Fig. 55, 56). 
Little migration of the epithelium along the root occurred 
through the sixth-day post-operative, but the epithelium did increase 
in thickness and consisted of a six to ten-cell layer of large de-
generated cells and included a definite basal cell layer by the 
tenth day (Fig. 54). 
In this specimen of ten days, the fibrin clot seems to 
limit the apical migration of epithelium of the graft along the root 
surface. The epithelial migration seemed to stop at that level even 
after thirty-days specimen (Fig. 76). 
There was minimum amount of osteoclastic resorption 
present in the alveolar crest area in the ten-day specimen. 
The Howship's lacunae over the alveolar crest was not present 
indicating no osteoclastic activity over the alveolar crest 
(Fig. 60) . Along the periosteal side of the alveolar bone, 
there was minimal osteoclastic activity at the site (Fig. 59) . 
However, along the periodontal side of the alveolar crest, it 
could be compared to the limit of penetration of the inflamma-
tory process into the periodontal ligament (Fig. 60). 
The sixteen-day post-operative specimen displayed an 
increase in connective tissue repair, and the capillaries and 
fibroblasts were· decreasing gradually (Fig. 63), in comparison 
with the ten-day specimens. However, definite collagen fibers 
were present in a parallel direction to the root surface, as 
well as to the root notches N2 and N3 (Fig . 67, 98). The epi-
thelium at that stage showed. ~ery little apical downgrowth. 
However, a definite layer of basal cell layer was present (Fig .63) . 
In this specimen, some periodontal fibers were not removed along 
the root surface at the time of the procedure. However, the his-
tological findings seemed that these fibers are still attached 
to the root but not attached to the adjacent connective tissue 
(Fig. 63) . Interestingly, the epithelial downgrowth seemed to 
be stopped at··.the level of these fibers. In sixteen days, the 
osteoclastic phase had subsided; however, osteoblastic activity 
seemed to take place (Fig . 65). 
Attachment Stage of·'. the Free Gingival Graft 
The thirty-day post-operative section displayed an 
increase in collagen fonnation with a definite presence of colla-
gen fibers in the repair tissue that had proliferated to the root 
surface from the periodontal ligament space and the periosteal 
side of the alveolar crest (Fig. 70). There was a very minimal 
epithelial downgrowth. However, considerable thickness of the 
epithelium was noticed (Fig. 70). Apical to the epithelial attaci.-
ment, there was a definite layer of collagen fibers and fibro-
blasts that were parallel to the root surface (Fig. 71). A simi-
lar arrangement of fibroblasts and collagen fibers were evident 
over the crestal alveolar bone area of ten-day specimens (Fi g. 55). 
The first cementum formation was evident with the pres-
ence of cementoid either in the root notch N3 (Fig. 74), or in the 
root notch {N2) or in between the two notches (Fig . 72). This 
primary deposition occurred at 28-day specimens (Fig. 79). How-
ever, an appreciable number of thirty-day specimens showed cemen-
toid along the entire root ending, starting from the bottom of 
the newly attached epithelial cuff to the alveolar bony crest 
Fig. 71, 75). Isolated areas, where the cementum had not been 
removed during curettement before positioning of the graft, 
lacked a cementoid layer at this time. Cementoid formation 
occurred on the curetted cementum (Fig. 79); however, it seemed 
to form more readily on the exposed dentin (Fig. 75) and less 
readily on non-curetted cementum (Fig. 79). Collagen fiber bun-
dles were evident in the connective tissue of the graft (Fig. 81, 
83). Collagen fibers only were embedded in the cementoid tissue 
lining (Fig. 82). 
Periodontal and periosteal osteoblastic activity re-
pairing the resorbed crestal alveolar bone was evident in the 
twenty-eight day specimen (Fig. 80). From the time of covering 
the denuded root with the free gingival graft till the signs of 
crestal bone deposition appeared, there was a lowering of the 
crestal bone no more than 1mm. After the osteoblastic activity 
started from 14 days to twenty-eight days post-operative, the 
crest of the alveolar bone was below the apical root notch (N3) 
of one and half mm. (Fig. 78), and at times the alveolar crest 
was present at the level of the notch or only slightly above the 
notch (Fig. 80). Inflammation of the connective tissue was not 
evident in 28-day specimens, especially in cases where there was 
a short epithelial cuff and a long connective tissue attachment. 
(Figs. 72 to 80). 
Maturation Stage of the Free Gingival Graft 
Within sixty days after positioning of the free graft 
over the surgical. defect, collagen fiber bundles were present 
for the first time in new connective tissue between the original 
flap and the tooth· root~ This region of new connective tissue 
was formerly occupied by a fibrin clot unti"l the four-day post-
operative period and later by young connective tissue that in-
vaded the fibrin clot during the six to ten-day post~operative 
periods. Within sixty days, the maturation of new cementum 
along the entire root surface was evident by the calcification 
of cementoid tissue fanned at twenty-eight day post-operative 
period (Fig. 87). However, a new layer of cementoid was not being 
apposed on the newly matured or calcified cementum (Fig. 88). 
This indicated cementum formation continued during the maturation 
stage of the experiment. Bone apposition at the alveolar crest 
was minimal ·at this post-operative period (Fig. 87). In this 
specimen, epithelial downgrowth occurred to a great extent. How-
ever , a 1ong connective tissue reattachment was also present 
(Fig. 87). The histological picture of this specimen shows also 
a histological artifact in which new deposited cementum has been 
s~litted from the root surface towards the side of the connective 
tissue (Fig . 87). 
The ninety-day post-operative specimen exhibited 
very little epithelial downgrowth along the root surface and 
a long connective tissue reattachment to the root surface 
(Fig. 89). Although some connective ·tissue inflammation was 
present at the most coronal part of the graft, calcified ce-
mentum was present along the entire root from the base of the 
junctional epithelium till the alveolar bone crest (Fig. 91). 
Cementoid tissue was in continuous apposition on the newly 
calcified cementum surface (Fig. 91). However, the mature 
collagen fiber bundles were at right angles to the cementum 
surface in root notch (N2) (Fig. 93) and in an oblique direc-
tion all along the root surface {Fig. 93). The mature colla-
gen fiber bundles were at a right angle inserted in the alveo-
lar bone crest. At the level of the bony crest, these fibers 
were also at a right angle· to the root surface. 
The histologic findings from zero hours to ninety 
days will be described in the control side as follows: 
At zero hours, the immediate post-operative specimen 
displayed two notches N2 and N3 (Fig . 96). The connective tissue 
overlying the crestal bone exhibited tears and degeneration of 
the collagen fiber bundles (Fig. 97). A few inflammatory cells 
were present around the vessels in the connective tissue. A fairly 
large blood clot was present in the nicks of the root N2 and 
N3 (Fig. 97). An exudate containing red blood cells separated 
the tooth from the fibrin clot. The periosteum at this stage 
was covering the alveolar bone crest from the vestibular side 
and the blood clot from the coronal part. The six-day speci-
mens displayed young proliferative connective tissue which con-
sists mainly of capillaries and fibroblasts (Fig. 99). Inflam-
matory cells which consist ·mai·nly of polymorphonuclear leucocytes 
and plasma cells and lymphocytes were also present (Fig. 99). 
Two epithelial cell layers started to migrate at this stage 
toward the root surface where the fibrin clot was absent . (Fig. 
100). Polymorphonuclear leucocytes were evident in the connec-
tive tissue of the marginal tissue of the defect {Fig. 100), as 
well as inside the fibrin clot itself (Fig. 102). 
At six days post-operative, the connective tissue of 
the defect started to display granulation tissue and young connec-
tive tissue. The young connective tissue appeared to proliferate 
from the periodontal ligament site (Fig. 103) side as well as 
from the periosteal side of the alveolar crest. Migration of 
the epithelium along the tooth root occurred through the six-day 
post-operative periods. The epithelium did increase in thickness 
and consisted of a six to ten-cell layer of large degenerated 
cells and included a definite basal cell layer (Fig. 100). 
At sixteen days, epithelial migration and prolifera-
tion in an apical direction (Fig. 104) occurred. Hyperplasia 
of the ·basal cell layer, with increase of the number of cell 
layers of the epithelium, was evident at that stage (Fig. 104). 
There was evidence of downgrowth of the epithelium along the 
root surface diminishing the l~ngth of connective tissue ad~ 
' 
jacent to the root (Fig. 104). Bone spicules were present be~ 
tween the connective tissue overlying the bone and the root 
surface (Fig. 107). 
Osteoclastic resorption was .subsided in the alveolar 
crest area in the sixteen-day specimens (Fig. 108). However, 
the presence of osteoclastic activity was at the peak from six 
to ten-day specimens . Alternate areas of resorption were evi-
dent along the periosteal side as well as the periodontal side 
(Fig. 107). The result was the same , as in the free gingival 
graft, narrowing of the alveolar crest; however, remarkable con-
figuration of the shape of the alveolar crest due to the pre-
vious osteoclastic activity was present (Fig. 107), which was 
followed by more bone resorption than in the case of the free 
gingival graft procedures. This indicates more intense osteo-
clastic activity occurred. 
At sixteen-day specimens there was still epithelial 
downgrowth along the root surface with diminishing of the 
length of connective tissue adaptation to the root surface 
(Figs. 105, 106). The histologic specimen revealed at that 
stage there was a short sulcular epithelium and a long epithe-
lial attachment to the root (Fig. 105). 
The connective tissue was still exhibiting marked 
proliferating tissue (Fig. 107). However, evidence of collagen 
fiber formation was present at this stage. There was no evi-
dence of osteoclastic activity either on the alveolar crest 
or on the periodontal or periosteal side (Fig. 108). 
The twenty-eight day, post-operative sections exhi-
bited an increase in collagen fonnation, and definite collagen 
fibers were present in the repair tissue that had proliferated 
along the tooth root (Fig. 111). However, the epithelial down-
growth at that stage had achieved its end by being no more than 
one mm. above the crest of bone (Fig. 110) . At the connective 
tissue side, just below the epithelial cuff, there was a repar-
ative connective tissue present immediately adjacent to the root 
surface (Fig. 111). There was fibroblast and collagen fibers 
parallel to the root surface. Cementum formation was evident 
at that stage at the level of root notch (N3} and along a limited 
surface of the root immediately coronal to the root notch 
(Fig . 111). However, other specimens showed a lack of cemen-
toid fonnation, and epithelial downgrowth took place. The 
epithelium seemed to be limited by cementoid tissue present 
on the root surface. However, food particles and prolonged 
inflarrmatory process seemed to prevent cementum fonnation 
and allowed the epithelium to proliferate along the tooth root. 
In cases where a long epithelial downgrowth occurred, chronic 
inflarrmation seemed to be always present at 28-day specimens. 
Inflarrmation was more evident in the presence of a bacterial 
plaque or food debris present on the root surface or in the 
root notches (Fig. 113). 
In forty-five day specimens, there was a marked epi-
thelial proliferation almost to the level of root notch N3 
(Fig. 113). Alveolar bone crest at that time showed marked 
lowering of the height away from the root notch N3 (Fig. 114). 
Most of these specimens showed considerable amount of connec-
tive tissue reattachment to the root surface below the most 
apical notch. This connective tissue reattachment occurred 
at the level of the crestal bony height which used to be at 
root notch N3 (Fig . 114). This reattachment was always asso-
ciated with cementoid formation along the root surface {Fig. 114). 
The connective tissue displayed marked inflammatory process 
with lymphocytes and plasma cells (Fig . 113). The epithelium 
of the marginal gingiva displayed hyperplasia with increase in 
epithelial ridges (Fig. 113). There was no osteoclastic acti-
vity in forty-five -·day specimens at the alvecrlar crest of bone. 
In sixty-day specimen, the epithelium downgrowth con-
tinued along the root surface, especially in specimens where 
cementoid did. not form (Fi g. 116). The epithelium at that stage 
passed ~eyond root notch N3 (Fig. 117). However, passed below 
the epithelial cuff, there was an appreciable amount of cementoid 
fonnation with evidence of calcification of the cementoid tissue 
(Fig. 118) . The collagen fiber bundles were inserted in the ce-
mentoid tissue before calcification of the cementoid tissue. 
There was no osteoclastic activity at that stage. 
In ninety-day specimen, the epithelial downgrowth con-
tinued below the level of root notch N3 (Fig. 119). There was marked 
gingival inflanmation with hyperplastic epithelium as well as ul-
cerated sulcular epithelium (Fig. 119). There was no cementoid 
formation along the root surface where epithelium migrated (Fig. 120). 
Plaque and food debris were accumulating in the root notches. Con-
nective tissue adjacent to the sulcular epithelium showed marked 
degree of inflarrmatory process. Adequate amount of bone loss was 
also present (Fig. 120) . 
DISCUSSION 
The reattachment of a free gingival graft to the 
root surfaces in a surgically created dehiscence has been shown 
and documented clinically and histologically. The reattachment 
of free gingival grafts to the root surfaces has never been doc-
umented in wound healing studies. However, this study eliminated 
all the suspicions left by Wilderman ' s15 study in 1965. In 
Wildennan's study, a mucoperiosteal flap was raised as a donor 
tissue from the adjacent gingiva and mucosa. The prepared bed, 
at the recipient site, was not identified as to whether or not 
the periosteum was left in situ. 
In this study, two donor sites were attempted, the 
, 
palatine mucosa as well as the gingiva. In the case of the gin-
gival tissue as a donor site, a partial thickness gingival tissue 
was dissected leaving the periosteum in situ. In the case of the 
palatine mucosa, . an intermediate split thickness graft was ex-
cised from the palatine mucosa. All the defects that were sur-
gically created were surrounded by periosteum. A free gingival 
graft eliminated the factor of muscle pull that·may have existed 
in the case of a pedicle graft. The reattachment gained by the 
free gingival graft to the root surface was mainly connective 
tissue averaging 3:1. However , very little migration of the 
epithelium occurred. This is ·in contradiction of Wilderman's 
study in which he obtained an average of ·2.lmm. of connective 
tissue and 2.00mm. of epithelial attachment. The long connec-
tive tissue reattachment to the root surface that is obtained 
in th~ present study may be attributed to the fact that perio-
steum was surrounding the defect. which may have played a role 
in the potential healing as well as the proliferation of the 
reparative young connective tissue to the defect. This repar-
ative young connective tissue, together with the fibrin clot, 
may hinder the epithelial downgrowth along the root surface, 
and connective tissue reattachment will be the~end result. 
As we· mentioned . before, a free gingival graft when placed 
against the root surface is freed from any muscle pull that 
might disturb the connective tissue adaptation to the root sur-
face. The ear-ly deposit of debris on the surgi ca 1 procedure 
was ~prevented by a ·periodontal surgical dressing which was kept 
in place by a self-cure acrylic stent surrounding the crown of 
the tooth. In order to avoid any loss of this stent, the tooth 
in question was relieved from occlusion so the possibility of 
los·ing the st ent would be on111itted. 
The recession ofthe gingiva after the surgical pro-
cedure was not remarkable. However, very minimal recession 
occurred which averaged 1.5mm. in contradiction to Wilderman's 
study where gingival recession was 4.1mm. This is due again 
to the absence of the muscle pull that was observed in the ped-
icle graft and the protection of the graft through the perio-
dontal dressing which was held by the self-cure acrylic stent. 
The connective tissue reattachment to the root surface 
seems to be originated mainly from the periodontal ligament 
around the defect, as well as the periosteum covering the crest 
of bone. This ·observation is in contradiction with Wilderman's 
study where the young connective tissue proliferated mainly from 
the loose connective tissue around blood vessels of '· the pedicle 
flap. However, further investigation is needed for the potential 
reparative power of the periosteum. 
The alveolar crest at the apical portion of the defect 
did not seem to regenerate beyond the root notch N3• Slight re-
sorption occurred in thirty days post-operative healing, which 
ended in a slightly lower level than the apical root notch N3• I 
The alveolar bone crest was thinner at thirty-day post~operative 
specimen and slightly lower than the original height at zero hours 
post-operative specimen. However, one specimen at thirty days 
post-operative showed a slight regeneration of the alveolar bone 
crest to the middle of root notch N3. This is probably due to 
the angulation uf -the bur during making the notch on the root 
surface, which may have notched the root from the inner surface 
of the bone without taking away the outer aspect. 
In the control side, the reattachment was mainly epi-
thelial downgrowth at the expense of the connective tissue 
attachment. Th~ reason for the epithelial downgrowth may be 
• 
attributed to the absence. of the fibrin clot between the root 
surface and the graft. The creeping attachment phenomena was 
mainly originated from the adjacent periodontal spaces surround-
ing the defect as well as the potential power of the periosteum. 
Since the creeping attachment was mainly reparative young connec-
tive tissue, the early days post-operative specimens showed young 
proliferating connective tissue along the root surface. However, 
since the fibrin clot was absent at that time of healing, the 
epithelial attachment found the way along the root surface at the 
expense of the connective tissue attachment. This epithelial 
attachment, as was shown in 90-day specimen, did not show resis-
tance to th~ irritation of. plaque and debris and the various 
functional activities. In these specimens, an extensive gingival 
inflaJ11T1ation occurred, which was shown from the forty-five day 
post-operative specimen. Cementoid formation in these specimens 
was absent when the epithelial downgrowth took place. 
- u , -
The alveolar bone showed marked resorption far below 
root notch N3. This is probably due to the amount of irrita-
tion that was present at the time and accumulation of plaque 
and debris. The continuous presence of gingival inflammation 
may also be a factor in the resorption of bone at the site. 
A marked recession of the gingival margin was also 
observed. This recession was below the root notch N2• This 
gingival graft. This also proves the fact that in order to 
achieve the optimal gingival height in case of root coverage, a 
free gingival graft would be the procedure of choice. 
It was obvious from Sullivan and Atkins' classifica-
tion51 for trea tment of gingival recess ion with free g1ngival 
graft, that it coincides directly with the results of the expe ri -
ment. For instance, in the case where the deep wide dehiscence 
was attempted on the two upper canines, failure of "take"of the 
graft was the end result. The .graft survival over the deep wide 
recession was not successful due to the ·width of the defect, es-
pecially at the most coronal part where the mesial and distal 
vascular margins were too· far apart to aid in maintaining the 
graft over the coronal avascular area . However, the tissue over 
the apical portion of the dehiscence received the additional 
benefit of· the apical vasculature. The resulting three-point 
collateral circulation (from the mesial, distal and apical 
vascular margins) maintained approximately 1.2mm. of new kera-
tinized tissue over the apical portion of the deep wide dehis-
cence. In these instances on1y, the apical portion of the 
denuded root was covered. These results are in complete corre-
lation with Sullivan and Atkins' classification51. In contrast 
with the failure of the deep wide defects the deep narrow 
defects was completely successful in the grafting procedure as 
well as in the control side where no coverage was attempted. 
This corresponds to Sullivan and Atkins' classification51 where 
two points collateral circulation are close enough to make a 
successful bridging. However, in Sullivan's classification, he 
considered only the shallow narrow defect to be maintained by 
conservative therapy. From the results of the present study, 
even though the deep narrow and shallow narrow defect may creep 
up with cons~rvative therapy, this reattachment is epithelial 
in nature, which is not a secure attachment and repocketing may 
be the end· res u 1 t. I.t seems , from the pred i eta bi 1 i ty of the 
connective tissue reattachment to the root surface in the case 
of a free gingival graft, . that it could be a reasonable rationale 
for a free gingival graft in all shallow or deep recessions. 
This study substantiates Sullivan and Atkins' classification 
f~r the treatment of gingival recession, except for the 
shallow narrow defects. 
' 
In contrast to Pfeifer and Heller's pilot study18 
in 1971 where they covered a created cleft on the facial sur-
face of a lateral incisor using pedicle graft, the present 
study does not show that a partial thickness flap from a donor 
site might affect the connective tissue reattachment to the 
root surface. However, in their pilot study, they did not 
document the recipient bed preparation, or whether they left 
the periosteum in situ, which may have a great potential power 
for connective tissue reattachment. Further studies are needed 
for ·the role of the periosteum in the connective tissue reattach-
ment. Several factors may have contributed in their results. 
However, one cannot determine from two specimens what are the 
possibilities that led to their results. 
In the present study, reattachment of iil. free gingival 
graft to the root surface occurred in a freshly created surgical 
defect. This might no~ simulate a gingival cleft where the root 
surface ·has been exposed to the bacterial plaque arrd debris, 
· Wh'iCh leads usually to a superficial necrotic cementum layer. 
However, from Morris's article12 in 1969, he found that the soft 
tissue wall of a naturally occurring pocket could unite with 
the root in exactly the same manner as surgically separated 
healthy tissue. What has been applied in the present study 
was completely supported by Morris's study in 1969. The 
close contact between the connective tissue of the graft and 
the root surface was accomplished in the present experiment 
by means of suturing techniques and through the pressure of 
the acrylic stent overlying the surgical dressing . From 
Wilderman•s 15 study in 1965 and Sullivan Ls 51 article in 1968 , 
they prepared the recipient bed by scaling the root surface 
and removing all the inflamed gingival margin surrounding the 
defect. This is indeed converting a chronic pathological defect 
into an acute surgical defect with all the potential power of 
healing at the site. From the preceeding discussion, it seems 
reasonable that there is not a big difference between a patho-
logical cleft ·and a surgically created defect, since the fonner 
is always converted to the later. 
It was obvious from the present study that cementoid 
formation was a must for connective tissue reattachment to the 
root surface. However, cementoid formation did not take place 
before twenty-eight days in the present study. The connective 
tissue adaptation to the root surface was always held by the 
first prominence of the root surface, which prevented the 
epithelial downgrowth. The same observation in the present 
td h . M • ,12 s u y was sown ,n orris study. The epithelial lining 
grew down to the point where there was a close contact be-
tween the root surface and the connective tissue of the free 
gingival graft, no matter whether this contact was on cemen-
·tum or on dentin. From this, one can preclude that the 
. , 
closer the soft tissue to the reot surface, the more likely 
for connective tissue reattachment. However, from this present 
experiment, one can observe that the cementoid tissue was 
readily formed on dentin surface in t hirty days rather than 
cementum surface in twenty-eight days. Therefore, one can 
assume that removal of all the cementum from the root surface 
may secure a connective tissue reattachment earlier than if 
the cementum was left against the root surface without being 
15 
curetted. This observation coincides. with Wilderman arrd Wentz' 
study. However, further investigation is needed concerning 
this observation. 
SUMMARY AND CONCLUSION 
The reattachment of free gingival grafts to the 
root surfaces in surgically created defects were studied 
microscopically. 
The following were the major results obtained: 
1. A new reattachment to the root surface was 
established by the free gingival graft, 
which consisted mainly of connective tissue 
fibers. 
2. Very little migration of epithelium occurred 
at the site. 
3. The fonnation of cementoid tissue along the 
root surface seemed to be one of the essential 
requirements for connective tissue reattachment 
to the root surface. 
4. Adaptation of the graft to the root surface is 
a second requirement to prevent epithelial mi-
gration along the root surf~ce. 
The reattachment of the free gingival grafts to the 
root surface was compared with the creeping attachment phen-
omena by creating the same size of the surgical defects without 
any attempt for coverage. The following were the results 
obtained: 
l. The creeping attachment is mainly epithelium 
in nature. 
2. No cementoid tissue fonnation was noticed 
along the root surface where epithelial down-
growth took place. 
3. This epithelial adaptation did not show any 
resistance to periodontal breakdown. 
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ILLUSTRATIONS 
F4g. 1 
Upper Left First Molar. The mesio-buccal root was select 
for the procedure. 
Fig. 2 
Removal of calculus and plaque was performed followed by 
thorough scaling and root planing. 
Fig. 3 
Two bevelled vertical incisions were made mesially and 
distally joined at the apex. 
Fig. 4 
The attached gingiva and the mucosa was splitted from the 
underlying periosteum. All loose connective tissue fibe 
were dissected away, leaving immobilized periosteum. 
Fig. 5. 
Defect was measured clinically by a MicHigan periodontal 
From the gingival level to the bottom of the defect= 7 
From the original crest of the bony level to the bottom 
the defect= 5mm. 
Fig. 6 
Width of the defect was recorded clinically= 1.5mm. 
Fig. 7 
The donor site in this i nstance was the palatine mucosa. 
Fig. 8 
An approximate size of tissue was excised from the palat · 
mucosa. All precautions were made to have an intermedia 
split thickness . 
Fig. 9 
The donor site after excision of the graft. 
Fig. 10 
The graft tissue in place. Periosteal 
distally to hold the graft in place. Additional c 
sutures to hold the periodontal surgical dressing i n 
Fig . 11 
Periodontal surgical dressing in place . 
Fig . 12 
Self-cure acrylic stent protecti ng the periodontal s 
dressing . 
Fig. 13 
One week post-operative showing acrylic stent still i 
Fig. 14 
7 days post-operative healing showing the graft "take 
Fig. 15 
10 days post-operative healing showing keratinization 
graft. Note the melanin pigmentation of the donor ti_ 
the centre of the graft. 
Fig. 16 
15 days post-operative healing showing the prominence 
melanin pigmentation as well as the keratinization of 
grafted tissue . 
Fig. 17 
Upper Right First Molar on the other side of the arch 
before scaling and root planing. 
Fig. 18 
Scaling and root planing. of the Right First Molar. 
fig. 19 
Clinical measurement of the defect prior to removal 
bucca1 plate of bone. A nick was made at the gingiva 
and at the crestal bone le~el . 
. Fig. 20 
Periodontal Michigan probe to measure the defect 
coronal direction prior to removal of the buccal 
bone. Noti ce the size of the incision of the soft t· 
which is almost the predetermined size of the defect 
to be created. 
Fig. 21 
The buccal plate of bone was removed at the predetermi 
measurements. Notice the sizes of the defects are the 
same across the arch on the same tooth. 
Fig. 22 
7 days post-operative healing. Notice the defect was 
with soft tissue. Note the inflamed margin at the mos 
coronal level of the defect. 
Fig. 23 
15 days post-operative. Note the redness of the margi 
indicating inflammation did not subside at the site . 
Fig. 24 
The Lower Left Canine was used for 
Fig. 25 
The Lower Le~t Caryine after thorough scaling and root 
Fig. 26 
Lower Left Canine. Clinical measurements of the sulcu 
nick was made at the gingival level, at that point. 
Fig. 27 
Lower Left Canine. Periosteal bed prepared. The surg 
defect was made. Nicks N2 at the original crestal hei _ 
as well as the bottom of the defect N3 were made at th ' 
point. 
Fig. 28 
Lower 'Left Canine. The defect was clinically measured 
periodontal probe. 
Fig. 29 
and attached g' Lower Left Canine. The zone of gingiva 
was severed at the mucogingival junction level. 
Fig. 30 
Lower Left Canine. The same gingival t.issue was utili 
a free gingival graft to cov~r the defect. The 
placed longitudinally with periosteal suturing. 
sutures at the most coronal part of the graft. 
Fig. 3i 
Lo\'/er Left Canine . Surgi ca 1 procedure was 
pertodontal surgical dressing which in turn was 
by acrylic stent around the crown of the tooth. 
Fig. 32 
Lower left canine. Four days post-operative healing 
the graft "take" covering the defect. 
Fig. 33 
Lower Right Canine . The same tooth across the arch. 
Fig. 34 
Lower Right Canine. The same procedure performed with 
any attempt for coverage. 
Fig. 35 
Lower Right Canine. The soft tissue filled the defect in sev 
days. Notice the redness and unkeratinized quality of the 
marginal gingiva at the site . 
Fig. 36 
Upper Right F.irst Molar. Before scaling and root planing. 
Fig·. 37 
Upper Right F.irst Molar. After .scaling and root planing. 
Clinical measurements showed one nm . depth of the sulcus. 
Fig. 38 
Upper Ri ght First Molar. A natural dehiscence was discover 
at the site. Nicks were made at the most coronal level -of 
the gingiva and at the bottom of the defect. 
and root planing was performed on the exposed root surface . 
Fig. 39 
Upper Right First Molar. A recipient bed was prepared at the 
site. leaving periosteum in situ. 
Fig. 40 
Upper Right First Molar. Clinical measurements ~ith a peri 
dontal probe revealed the length of the dehiscence was six 
in an apico-coronal direction. 
Fig. 41 
Upper Right First Molar. Clinical measurements of the width 
the dehiscence midway from the bottom of the defect to the 
C.E.J. level was four nm. in a mesio-distal direction. 
Fig. 42 
Donor tissue was the palatine mucosa. 
Fig. 43 
The graft was trilTITled and reshaped according to the size of the 
defect. 
Fig. 44 
Upper Right First Molar. The graft in place, covering from all 
directions and large enough in order to be supported by a peri 
steal vascular bed at least four IIITI, around the defect. Catgut 
4-0 sutures were utilized · in t~is procedure. 
Fig. 45 
Upper Right First Molar. A periodontal surgical pack placed 
over the graft. 
Fig. 46 
Upper Right First Molar. Self-curing acrylic stent was placed 
over the surgical pack to protect the surgical pack. 
Fig. 47 
Upper Right First Molar. Seven days post-operative healing 
showing the graft "took". 
Fig. 47(a) 
Upper Right First Molar . Fifteen days post- operative healing 
showing some creep up of the tissue· till the C.E.J. level. 
r. 
Fig. 47(b) 
Upper Right First Molar. Fifty-five days post-ooerative heali 
showing the graft maturation with the gingival margin still in 
place at the C.E.J. level. 
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